ABSTRACT -Background -Due to the risks related to long-term treatment with prednisone and azathioprine, most clinicians try to withdraw these drugs when patients with autoimmune hepatitis are in remission. However, there is a high probability of relapse, and most patients end up receiving maintenance treatment. Aim -To evaluate the safety and efficacy of maintenance treatment with chloroquine in the prevention of autoimmune hepatitis relapses. Methods -Classical treatment was stopped after achievement of biochemical and histological remission of autoimmune hepatitis. Chloroquine diphosphate, 250 mg daily, was given for at least 12 months or until the occurrence of relapses defined by levels of aminotransferases at least twice the upper normal values. Results -Fourteen patients were consecutively treated and compared with 18 historical controls. There was a 6.49 (1.38-30.30) greater chance of relapse in the historical controls when compared with patients treated with chloroquine (72.2% x 23.5%; 0.031). Conclusions -The group treated with chloroquine had a lower frequency of relapses. Chloroquine was safe in patients with autoimmune hepatitis and hepatic cirrhosis without decompensation, on 250 mg daily up to 2 years. These preliminary results provide a basis for upcoming controlled studies comparing chloroquine with placebo or for maintenance treatment with prednisone and/or azathioprine for the prevention of autoimmune hepatitis relapses.
INTRODUCTION
Autoimmune hepatitis (AIH) is a disease of unknown etiology that causes progressive destruction of the hepatic parenchyma and usually leads to death when untreated. It can be effectively treated with corticosteroids alone or associated with azathioprine. This treatment results in greater resolution of symptoms and of laboratory and histological abnormalities, as well as greater survival (35) . It is recommended to try to do away with medications after the achievement of clinical, biochemical and histological remission (9) . Relapse probability, however, reaches 50% in 6 months and 70% after 1 year, and sustained remission rates go down to between 10%-15% in 5 years (8, 22) . Fatal relapses were also described, but are fortunately rare (17) . This unfavorable prognosis is worsened by the increase in corticosteroid-related sideeffects after repeated treatment using higher doses of corticosteroids (37) . This raises the question of whether or not it is worthwhile stopping the treatment at all. On the other hand, repeated trials of treatment withdrawal can result in slightly more optimistic relapse rates of 63% in 1 year and 75% in 5 years (10) . It is possible to maintain most AIH patients in remission on maintenance doses of prednisone, or of prednisone/azathioprine (PA) or of azathioprine, but there is the added theoretical risk of malignancies associated with the immunosuppressor (19, 36) . Therefore, the management of patients in remission is still a matter of debate.
Chloroquine diphosphate is an antimalarial drug that has been used for the treatment of rheumatological diseases for at the least 5 decades (15, 23, 27) . It improves clinical and laboratory features of rheumatoid arthritis (16, 28) and delays or prevents clinical exacerbations of systemic lupus erythematosus (23) . Like AIH, these conditions seem to be related to abnormalities in the regulation of the immune system (25, 31) . Anecdotal reports suggested that chloroquine could be used as an alternative to corticosteroids for chronic hepatitis of unknown origin, but, on those occasion, hepatitis C virus had not been identified yet, and the parameters for diagnosing AIH had not been
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Marcos MUCENIC 1 , Evandro Sobroza de MELLO 2 and Eduardo Luiz R. CANÇADO well standardized (13, 20, 33, 34) . In a small series of patients, the administration of chloroquine induced biochemical remission of chronic hepatitis B, and its suspension caused a biochemical exacerbation (18, 20) . Chloroquine appears to be safe in patients with acute or chronic hepatic diseases (7, 37) . AIH is associated with certain HLA class II alleles that are commonly found in other autoimmune diseases (21) . Although the target antigen has not as yet been identified, its presentation is probably one of the key events in the disease pathogenesis. HLA class II molecules present antigens for CD4+ lymphocytes in order to induce immune reactions. With the purpose of presenting these antigens, HLA class II molecules must be separated first from a "chaperone" molecule termed invariant chain by proteases located inside lysosomes (6, 24) . Chloroquine concentrates in the lysosomes and elevates the pH, interfering with protease activity and preventing dissociation of the HLA antigens from the invariant chain (32) . Chloroquine may also alter lysosome membrane permeability and inhibit enzyme transportation into lysosomes (14, 27, 29) . The side effects of chloroquine are usually tolerable and self-limited (30) . Ophtalmopathy can be mostly prevented by using small daily doses (250 mg) and by regular ophthalmologic exams (16, 23, 26, 37) . The first aim of this study was to evaluate chloroquine efficacy for the prevention of AIH relapses after biochemical and histological remission; the second was to verify if chloroquine is safe for AIH patients.
PATIENTS AND METHODS
To participate in the study, a probable or definite diagnosis of AIH was required, following the criteria of the International AIH Group (1) . Indications for the treatment were categorized as absolute or relative, according to the American Association for the Study of Liver Diseases (9) . All patients were tested for viral hepatitis B and C markers. Antismooth muscle, antiliver kidney microsome type 1, antiliver cytosol type 1, antimitochondrial, antinuclear and antiactin antibodies were tested by indirect immunofluorescence in rodent tissue sections, HEp-2 cells and fibroblasts. Seventeen patients that had been included in a previous international study were tested for antibodies to soluble liver antigens/liver pancreas (anti-SLA/LP) (3) . Those that were only anti-SLA/LP positive were included as type 1 AIH, since there is no consensus regarding the existence of a type 3 serologic subgroup, and the clinical and biological features of anti-SLA/LP seropositive patients are similar to those of AIH type 1 (4, 22) . Patients without any of the aforementioned autoantibodies were considered to have AIH without serological markers. Patients without characteristic markers could receive two additional points for other autoantibodies and one additional point for characteristic HLA alleles. Only HLA antigens that have been reported to be more common in our population (HLA-DR13, DR7 and DR3) conferred one additional point (5) . Patients were divided in two groups. Group A was the prospective group that received chloroquine, whereas group B was the retrospective control group (data collected from medical archives). Patients with normal aminotransferase levels for at least 18 months were eligible for inclusion in both groups (A or B), if they were on constant doses of prednisone and/or azathioprine in the last 6 months prior to entry in the study. These patients were then submitted to a liver biopsy, and only those with minimal periportal inflammatory activity (grade 0 or 1, Table 1 ) were included. Controls were only incorporated if they had a liver biopsy before treatment suspension. Exclusion criteria were pregnancy, lactation and liver transplantation.
After the patients consented to participate, azathioprine was immediately stopped, while prednisone doses were weekly tapered to the lowest dose, which was 5 mg on alternate days, whereupon it was withdrawn and patients started receiving 250 mg (one pill) of chloroquine daily, during lunch or dinner. This date was considered the first day of their inclusion in Group A.
The following variables were controlled: age at the beginning of symptoms, age at inclusion in the study, duration of previous treatment, number of previous relapses, diagnostic score, type of AIH, autoantibodies, maintenance doses of prednisone and azathioprine before withdrawal, duration of maintenance treatment, HLA alleles, hemoglobin levels, leukocyte and platelets counts, prothrombin time, AST, ALT, alkaline phosphatase, gamma-glutamil transpeptidase, bilirubin, albumin and gamma-globulin levels. Relapse was defined as an increase of aminotransferase levels (ALT or AST) greater than twice the upper normal limit, according to the international criteria (1) . Confirmation of histological activity was not required. Patients with aminotransferase levels between 1.1 and 2.0 were told to return every 2 weeks with new exams.
Out-patient clinical evaluations were made every 30 days in the first semester and every 60 days thereafter, including laboratory exams upon every return. Ophtalmologic examinations were undertaken before entry in the study and every 6 months thereafter, until 2 years after the suspension of chloroquine, which was distributed by the hospital pharmacy without charge. Patients received the number of pills necessary to last the exact number of days until the next visit. They were told to bring back any remaining pills to be counted and recorded by the physician.
Chloroquine intake was stopped if one of the following occurred: 1. relapse; 2. patient refusal; 3. intolerance; 4. hepatic decompensation; 5. ophtalmopathy. A period of 12 months was required to define absence of relapse. Historical controls were followed from the time of the treatment withdrawal until the study was completed.
Liver biopsy results were reviewed by a pathologist with expertise in liver diseases (ESM) after the inclusion of all patients in the study. Staging and activity scores are described in Table 1 . Histological markers of AIH were recorded (interface hepatitis, rosetting of liver cells and plasmocytes); plasmocyte infiltration was considered a marker for AIH only when moderate to severe. Revised biopsies were compared with the original biopsy conclusions.
Statistical comparisons between the two groups were made regarding two different time periods: 1. considering only the period when Group A patients received chloroquine, and 2. considering the entire follow-up period.
An intention to treat analysis was performed. The MannWhitney test was used for mean comparisons and the Fisher's exact test was carried out for crosstabulations. A binary logistic regression analysis was undertaken using the "group" variable (Group A or Group B) as the independent variable, which was paired to all others that were considered of prognostic importance. Concordance analysis for the hepatic biopsies was performed by kappa analysis whenever possible, otherwise by Spearman rank correlation. All statistical tests were done with the SPSS 10.0 software.
The study was approved by the hospital ethics committee, and the patients were required to sign an informed consent form written in simple terms and explained beforehand. Patients who refused to sign were guaranteed to receive the treatment of their choice.
RESULTS
There were no patient refusals. Thirty-two patients were included, divided in group A (14 cases treated with chloroquine) and group B (18 historical controls). Group characteristics are described in Tables 2 and 3 . No patient was positive for viral hepatitis markers. Four patients were included in both groups, at different times. On the first treatment withdrawal, they were included in group B and on the second withdrawal, in group A. Groups A and B did not differ in relation to any of the controlled variables (Tables 2, 3) , except in the number of previous relapses, due to the four patients mentioned above (28.6% x 0.0%; P = 0.028; Fisher's exact test).
The probability of relapse was 6.49 (1.38-30.30) times greater in the historical controls as compared with the patients treated with chloroquine, during the time they received that medication. Relapses occurred in four patients while on chloroquine, and in 13 controls (23.5% x 72.2%, P = 0.031; Fisher's exact test). None of the variables controlled in the regression analysis lowered the significance level below 0.05 (Table 4) . The 10 patients who did not relapse during chloroquine intake received this medication for a mean of 14.1 (4.0 to 21.3) months. Four patients received chloroquine for more than 14 months; two of them for reasons of minor elevations of aminotransferases (less than twice the normal value), and treatment was extended in order to better ascertain the possibility that a relapse might be occurring during the use of chloroquine. After biochemical normalization, administration of the drug was stopped in these two cases. The other two patients requested to be kept on chloroquine for a longer period, because they had had a previous relapse after PA withdrawal.
The follow-up period was 20.8 months (14.2-32.9) for group A and 51.6 (14.0-80.4) months for Group B. These periods were not compared, due to the different time limits. Mean remission time was 5.0 (1.5-9.5) months for the four patients that relapsed while on chloroquine. During the follow-up, after the chloroquine withdrawal, 3 of the remaining 10 patients in group A had a relapse. In these three cases, the relapse occurred after a mean of 5.3 (2.6-8.4) months after chloroquine withdrawal.
Gamma-globulin levels before PA suspension were above 1.6 times the upper normal limit in nine patients, three of them in group A and six of them in group B. There was no relapse in the three patients from the former group, whereas, four of the six patients in the latter group relapsed. The increase in mean gamma-globulin levels was similar in both groups.
There was no difference between groups A and B in regard to alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, gamma-glutamil transpeptidase and bilirubin levels, considering the values measured before the start of PA, before the suspension of PA, at follow-up and at relapses.
Analysis for the entire follow-up period
Patients with mild to moderate increases of AST levels had more relapses than those with severe increase of AST levels at disease onset (Table 5) .
Due to the small number of patients tested for anti-SLA/LP . HLA haplotypes, when analyzed individually, had no predictive value for relapse risk and had no effect in the regression analysis. One patient in each group was not tested for HLA.
Side effects of chloroquine
Untoward symptoms were usually reported at the beginning of chloroquine treatment. The symptoms reported were nausea (five patients), headache (three patients), epigastric pain and blurred vision (two patients), sore eyes, dizziness, tremor, abdominal discomfort, fatigue and insomnia (one patient each). Only one patient had to be withdrawn from the study before completion, because of untoward side effects while on chloroquine (insomnia, nausea and anorexia). She received chloroquine for 4 months. With the exception of this patient, all untoward symptoms lasted 1 to 4 weeks and subsided spontaneously without treatment withdrawal or any need for medications or subsidiary exams. There were no cases of ophtalmopathy.
Particularities in some cases
One patient (SAS) had a relapse 2.7 months after the withdrawal of chloroquine, and refused the reintroduction of PA, because of their previous side effects. She was allowed to undergo a trial with chloroquine with the aim to obtain biochemical remission, upon agreement of weekly exams and consultations. Aminotransferase levels became normal after 3 months (Figure 1 ) and remain normal at the time this paper has been submitted to publication. A second patient (ALO) relapsed after 3 months and PA was prescribed. On her return visit, she reported that, at first, she had taken chloroquine only 2 or 3 times a week and, after AIH relapse, she started taking chloroquine on a regular basis instead of PA. She was kept on chloroquine until the suspension of this drug around 14 months later. Once again, she relapsed and was also retreated with chloroquine, entering again into biochemical remission (Figure 2 ). Both patients had anti-SLA/LP as the sole autoantibody marker. 
Liver biopsies
Thirty-one of the 32 (96.9%) liver biopsies done before treatment withdrawal were reviewed. There were no significant differences between the original and revised conclusions. Spearman correlation test values were 0.876 (P <0.001) for fibrosis scores, 0.357 (P = 0.049) for periportal activity scores, 0.411 (P = 0.027) for portal activity scores and 0.447 (P = 0.015) for lobular activity scores.
DISCUSSION
The results obtained with chloroquine for the prevention of AIH relapses are promising. It was shown to be safe and effective in this pilot study, in which almost half of the cases had hepatic cirrhosis.
The follow-up period was appropriate, since more than 80% of relapses of AIH occur within 12 months of treatment withdrawal (8, 10, 17, 19) . All relapses that occurred in the control group happened within 14 months, whereas 38.8% of the relapses in Group A occurred after this period (including follow-up). Relapses occurred on average 5 months after chloroquine or PA withdrawal, which suggests that both helped to prevent relapses. The two cases mentioned in which chloroquine seemed to induce a remission after the occurrence of a relapse favor this conclusion, although spontaneous biochemical fluctuations are well known in AIH.
It may be argued that small elevations in ALT or AST could not be true relapses. However, this is the criteria adopted by the International AIH Group. It is supported by a previous report in which AST elevations greater than twice the upper normal limit were invariably related to the presence of interface hepatitis, whereas AST elevations less than twice the upper limit did so only 28% of the time (12) . In fact, three of the four patients that relapsed during the use of chloroquine in our study had aminotransferase levels greater than 3 times the upper normal limit, which happened also in 13 of the 18 controls. Gammaglobulin values did not help to identify which patients had a greater relapse risk.
On the other hand, the absence of laboratory abnormalities does not necessarily mean histological remission. Most of our patients on remission were not submitted to a liver biopsy on follow-up, although a patient in the group of historical controls with high gammaglobulin levels (around 2.55 g%) and normal aminotransferases was submitted to a liver biopsy that showed no periportal activity. In the report mentioned above, 11 out of 69 patients without biochemical abnormalities were shown to have moderate periportal activity, but their prognosis was relatively benign, because only 5 of them suffered clinical and biochemical deterioration in the following six to twelve months (12) . One of the relapses in group A could be ascribed to inadequate compliance. In two other patients, relapses occurred less thanresponses to antigens that have been already presented to T helper cells (14) . The four patients that have been included in both groups make it more difficult to accurately interpret the statistical tests applied, but their inclusion was necessary due to the small sample studied. However, the number of previous relapses did not influence relapse probability in the study of CZAJA et al. (10) . Results obtained from crossover patients can also be interesting. Two of the patients that were included in both groups had had relapses 4.8 and 7.0 months after PA withdrawal (historical controls), and 17.2 and 22.1 months when treated with chloroquine for about 14 months.
We conducted an analysis for the entire follow-up period in order to detect variables that could help to predict the probability of relapse. During the use of chloroquine in Group A (roughly in the first year after PA stopping), the only significant prognostic variable was the study group. Including the follow-up period after chloroquine withdrawal, the only significant prognostic variable was the initial increase in aminotransferase levels. Thus patients with lesser AST elevations at onset relapsed more often in a total follow-up period of greater than 20 months after PA ceasing. One could argue that patients with more pronounced hepatitis at onset could represent cases of acute hepatitis of an etiology other than AIH. Most of our patients, however, had significant autoantibody titers and histological findings of chronic liver disease. Only one patient in the control group had had acute hepatitis at the onset without autoantibody reactivity, and she did not relapse. Another hypothesis to consider is that patients with an initially more severe disease have a greater tendency to experience a remission after treatment withdrawal. This has not been described before.
BAERES et al. (3) have found a greater relapse probability in anti-SLA/LP positive patients (74% x 54%; P = 0.02). Our study showed a similar tendency, but the significance level was not achieved, perhaps due to the small sample size. CZAJA et al. (11) found a correlation between antiasialoglicoprotein receptor antibody reactivity, immunoglobulin levels and relapse rate. There was no mention in their report of a regression analysis; therefore, it is unclear whether or not the antibody reactivity or the immunoglobulin levels were more significantly associated to relapses. Unfortunately, we did not test this type of antibody in this cohort of patients.
The adverse effects of chloroquine were mostly well tolerated and short-term. There were no cases of hepatic decompensation, though there was a cirrhosis prevalence of nearly 50% in this series of patients.
The use of historical controls was necessary because of the small number of patients treated prospectively. Biases can arise when comparing treatment results at different periods of time. There could be differences in laboratory methods, loss of data and undetected or uncontrolled prognostic variables. We partially compensated these problems with the regression analysis.
Chloroquine use was safe and the results obtained for the prevention of AIH relapses are promising. This was the first time that chloroquine was tested in patients with AIH, and one of the few reports of chloroquine for the treatment of hepatic diseases. This is a pilot study, therefore chloroquine can not be recommended for the maintenance of remission of AIH before the conduction of controlled trials. A randomized trial of chloroquine versus placebo for the prevention of relapses is currently underway in our institution.
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